ABSTRACT An immunochromatograhy (IC) based infectious bursal disease virus (IBDV) detection kit, which employed two anti-IBDV VP2 monoclonal antibodies, was evaluated for rapid diagnosis of infectious bursal disease virus (IBD). The detection limit of the IC kit for IBDV was 10 3.1 to 10 3.9 EID50/mL, indicating that the IC kit detected IBDV sensitively as same as double antigen capture ELISA but less than a RT-PCR assay. The IC kit did not detect other viral pathogens such as Newcastle disease virus, infectious bronchitis, avian influenza virus, and infectious larynotracheitis virus. When applied to tissue samples of experimental chickens died 3 or 4 days post infection after very virulent IBDV (strain Kr/D62) infection, the IC kit detected IBDV in all samples of the bursa of Fabricius, spleen, kidney, cecal tonsil and in 87.5%, 37.5% and 0% of liver, thymus and proventriculus samples. In particular, BF tissue samples showed stronger signal bands than other tissues. Positive signal was observed. All except for one thymus sample of samples having negative results by the IC kit showed the same result with DAS-ELISA but RT-PCR assay detected IBDV in some of IC kit negative samples of thymus and proventriculus. When swab samples from the bursa of Fabricius of dead chickens (n=231) on field farms were tested, the sensitivity and specificity of the IC assay relative to RT-PCR was 100% (109/109) and 97.5% (119/122), respectively and kappa value between both assay was 0.97. The kit can provide a useful aid for rapid detection of IBDV in chickens under field circumstances.
INTRODUCTION
Infectious bursal disease (IBD), caused by infectious bursal disease virus (IBDV) is an acute and highly contagious viral disease in chickens and causes major economic losses in the poultry industry worldwide. The principle target organ for IBDV replication is the bursa of Fabricius (Lukert and Saif, 1997) .
IBDV infects the precusors of antibody-producing B cells in the bursa of Fabricius (BF), which causes severe immunosuppression and mortality for young chickens.
IBDV is a member of the Avibirnavirus genus in the family
Birnaviridae (Lukert and Saif, 1997) . The IBDV causes severe immunosuppression and mortality for chickens by destruction of immature B cells in the BF. There are two serotypes of IBDV (serotypes 1 and 2). Strains of serotype 1 IBDV causes clinical disease in chickens whereas serotype 2 viruses are avirulent for chickens (Ismail et al., 1988) .
Very virulent strains of IBDV (vvIBDV) with high mortality have been the source of great economic losses in the poultry industry in Asia, Africa, and South America (Chettle et al., 1989 , Di Fabio et al., 1999 , Jackwood and Sommer-Wagner, 2007 whereas antigenic variant continues to be a problem in the poultry industry in North America (Jackwood and Sommer-Wagner, 2005 ). (Jackwood, 2004; Wu et al., 2007) . However, those methods have limited application in clinical diagnosis because they require a laboratory equipped with special instruments and professional technicians. Development of an immunochromatography (IC) based assay for rapid detection of IBDV was reported (Zhang et al., 2005) . Recently a commercial IC kit (Anigen Rapid IBDV Ag Test Kit) is now commercially available but are not evaluated for applicability in diagnosing IBD in field yet.
In this study, we evaluated the commercial IC kit for rapid detection of IBDV whether the kit has diagnostic utility in clinical samples from chickens suspected of IBD.
MATERIALS AND METHODS

Viruses
Two strains (Winterfield2512 and Kr/D62) of IBDV were used in this study; the Winterfield2512 strain is commonly used as vaccine strain and the Kr/D62 strain is a field strain belonging to vvIBDV. Newcastle disease virus (B1 strain), H9N2 avian influenza virus (MS96 strain), infectious bronchitis virus (H120 strain), and infectious laryngotracheitis virus (Sterwin strain) were also used for specificity test. All viruses were supplied from the National Veterinary Research & Quarantine Service (NVRQS) in Korea. These viruses were propagated and titrated using embryonating chicken eggs from specific pathogen free (SPF) chickens before use. Infective titers of IBDV were calculated by the reciprocal of virus dilution that can infect 50% SPF chicken embryos. Three SPF chickens of the same age were also used as control.
Seven tissues including BF, cecal tonsil, spleen, kidney, proventriculus, liver and thymus were collected for all of infected and control birds. A 10% (spleen, kidney, proventriculus, liver and thymus) or 2% (BF and cecal tonsil) suspension of these tissue samples were applied for the IC kit (BioNote Inc., Korea) and double antigen sandwich (DAS)-ELISA (Jeon et al., 2008) .
Sampling from Dead Birds on Farm
To further evaluate the applicability of the kit for the diag- To evaluate the applicability of the IC kit for the diagnosis of IBD, eight SPF chickens died within 4 days after very virulent IBDV (strain Kr/D62) infection were tested. Seven tissues including BF, cecal tonsil, spleen, kidney, proventriculus, liver and thymus were included for the testing. These tissue samples from IBDV infected birds were applied for the IC kit. All samples of BF, spleen, kidney, cecal tonsil were positive for IBDV.
In particular, all of BF tissue samples showed stronger positive signal than other tissues. Positive signal was observed in 87.5%, 37.5% and 0% of liver, thymus and proventriculus samples, respectively. The result by IC kit was compared with result by DAS-ELISA and RT-PCR assay for the same birds ( Table 1 ).
All of positive samples by the IC kit gave also positive results 
Detection of IBDV from Dead Birds in Field
To further evaluate the applicability of the kit for the diagnosis of IBD under field conditions, a total of 231 dead birds between 3 and 6 weeks old were examined (Table 2 ). Of them, Of tissue samples from dead birds with vvIBDV infection, BF showed the strongest positive band signal in IC kit, indicating principle target organ for detecting IBDV by the IC kit. This is consistent with the fact that BF has predilection to IBDV replication (Käufer and Weiss, 1980; Winterfield et al., 1972 
